INTRODUCTION
Paragonimiasis is a parasitic infection caused by lung flukes of genus Paragonimus. Paragonimus rudis was first reported in the lung of an otter by Diesing in 1885. Since then, 43 species of Paragonimus have been reported. Of many different species of Paragonimus, only 8 species are known to develop and cause disease in man, the most common one being Paragonimus westermani [1] . Paragonimiasis is an important foodborne worldwide disease. It has been estimated that 22.8 million people worldwide are at risk of Paragonimiasis. Human beings are infected by ingesting raw or undercooked crabs, crayfish, and shrimps [2] . The parasites produce toxic substances, which cause aseptic inflammation or granulomatous reaction [3] . Pulmonary paragonimiasis is the most common clinical manifestation. Patients generally present with chronic productive cough and blood-tinged sputum. They may also present hemoptysis, chest pain, and dyspnea, although these symptoms are less frequent. The adult Paragonimus wanders around until it reaches the lungs, but during this migration process, other parts of the body such as the brain, abdomen, skin, heart, and subcutaneous tissues can also be involved [3, 4] . Only two cases of breast paragonimiasis have been reported so far [5, 6] . There is only one reported case of Paragonimus infection affecting two separate organs [7] . We report a rare case of simultaneous Paragonimus infection involving the breast and lung with review of related literature.
CASE PRESENTATION

Chief complaints
A 43-year-old female patient presented to the hospital with a painless mass of the left breast.
History of present illness
The mass was palpable one month prior to the visit. She had already done a breast sonography at a local clinic. She was recommended to do a biopsy for the breast mass. She transferred to our hospital, a larger tertiary care hospital, for further evaluation. The patient did not remember consuming crabs or crayfish. However, she did mention that she had eaten raw trout recently.
Personal and Family history
The patient denied any family history.
Physical examination
On physical examination, the palpable mass of the left breast was about 1.5 cm in diameter, well-defined, and freely moveable. There was a small amount of nipple discharge. There was no evidence of skin color change or skin retraction.
Laboratory examinations
Enzyme-linked immunosorbent assay (ELISA) was initiated. Results came out positive for paragonimiasis.
Imaging examinations
Mammogram showed an asymmetry at the palpable site of the left inner breast ( Figure 1A ). Ultrasonogram revealed 2 cm sized circumscribed cystic space connected to the nipple. A 0.2 cm sized hypoechoic irregular tubular mass was demonstrated within the cystic cavity ( Figure 1B ). This tubular structure was seen to be freely moving within the cavity.
Surgical and pathological findings
A parasitic infection was suspected and excisional biopsy of the breast mass was performed. Inside the excised soft tissue mass, there was a cystic lesion with an irregular inner wall that was grayish white in color with about 2.3 cm for the longest diameter ( Figure 2 ). Inside this cystic lesion was a red, oval-shaped figure that was about 5 mm in longest diameter. It was suspected to be a parasite. This specimen was sent to the Department of Parasitology. It was confirmed to be Paragonimus westermani ( Figure 3 ). The pathology of the left breast mass excluding the parasite itself showed chronic granulomatous inflammation with eosinophilic infiltration, dense lymphoplasmacytic infiltration, and features suggesting parasitic eggs.
Further work-up
The patient was also referred to the Pulmonary Department of Internal Medicine. She complained of blood tinged sputum 3-4 wk prior to the visit. An 18 mm sized elongated nodule at left upper lobe of the lung was seen on chest computed tomography (CT) scan ( Figure 4 ). Clinically, this nodule was considered as a paragonimiasis-related nodule.
FINAL DIAGNOSIS
The final diagnosis of the presented case is paragonimiasis of the breast and lung.
TREATMENT
The breast mass was excised and the patient was treated with praziquantel 25 mg/kg/d for 3 d.
OUTCOME AND FOLLOW-UP
The patient's postoperative course was uneventful. Follow-up breast examinations and chest X-rays were normal.
DISCUSSION
Paragonimiasis is a food-borne parasitic disease caused by Paragonimus species, the most common one being Paragonimus westermani. These parasites are widely distributed worldwide, especially in Asia, West-Central Africa, Central America, and South America [2] . The parasite causes pulmonary infections most of the time, although it sometimes causes extrapulmonary infections [1] .
Adult worms of Paragonimus are usually encapsulated in the lungs and sometimes in other organs of definite hosts, including humans and other mammals. Eggs produced by these worms can exit the pulmonary system through bronchioles. They can be coughed out or expelled through feces, ultimately ending up in freshwater ponds, streams, or rivers. Their miracidia can then hatch from eggs and enter their first intermediate hosts such as snails to develop into sporocysts, then radiae, and eventually cercariae. Crabs or crayfish can ingest the infected snail. Then cercariae can penetrate crustacean hosts to become metacercariae. Their definitive hosts are known to be infected by eating raw or undercooked crabs or crayfish. These metacercariae will ultimately grow into adult worms [8] . The patient in the reported case had a history of eating raw trout as a potential route of transmission.
When humans are infected, metacercariae can pass through the intestinal wall into the peritoneal cavity and through the diaphragm into the pleural cavity, eventually ending up in the lung parenchyma and finally grow into adult flukes [9] . On its journey to the lungs, the parasite can reach other locations of the body such as the brain, abdomen, skin, heart, and subcutaneous tissues [10] . The primary site of parasitic infection is the lung. Therefore, most patients present with respiratory symptoms such as cough, sputum, chest discomfort, and dyspnea. Subcutaneous paragonimiasis is rare compared to pulmonary and other ectopic manifestations. Its diagnosis is difficult due to rarity of the disease with various symptoms [9, 11] . In the present case, paragonimiasis manifested both in pulmonary and extrapulmonary forms, presenting as a breast mass and a lung nodule.
Mammography and ultrasonography examinations were used to diagnose the breast mass in our patient. Mammography revealed limited information of the mass, but the ultrasonography was able to reveal a cystic cavity as well as the real time imaging of the moving worm inside. On the other hand, the lung nodule was diagnosed with a chest CT scan. The main features of pleuropulmonary paragonimiasis on chest CT scans are mediastinal lymphadenopathy, and subfissural or subpleural nodules [12] . Likewise, mediastinal lymph node enlargement was seen in our patient's scan, and because the scan was performed after the pathological diagnosis of breast paragonimiasis, this nodule was clinically considered as a paragonimiasis-related nodule. Magnetic resonance imaging (MRI) scan would have also been a great diagnostic imaging tool, as it is a promising non-invasive parameter for the assessment of both breast masses and mediastinal masses [13] . However, MRI scan is expensive compared to other imaging tools, bringing to question its costeffectiveness, because parasitic infection of the breast was well diagnosed with ultrasonography in this case.
ELISA test, an immunodiagnostic method that can detect and measure antibodies in the blood, is known to be both highly sensitive and specific for diagnosing paragonimiasis [9, 14] . Infection by Paragonimus can be prevented by not eating raw or undercooked crabs and crayfish. Praziquantel is the first-line treatment for human paragonimiasis. It is proven to be highly effective [9, 15, 16] . To the best of our knowledge, only two cases of paragonimiasis of the breast have been reported so far [6, 7] . Paragonimiasis was diagnosed by fine-needle aspiration biopsy in both cases and ELISA test was done only in one of these two cases. In both cases, patients were treated with praziquantel [6, 7] . In our patient, biopsy by surgical resection as well as ELISA test were performed for the diagnosis. For treatment, she was also prescribed praziquantel.
Up to now, only one case has been reported of Paragonimus infection that simultaneously involved two separate organs [7] . In the mentioned case, a computed tomography scan of the patient revealed a pulmonary cavity lesion and an adrenal mass when he presented with hemotypsis. Both lesions were confirmed as Paragonimus infection by surgical resection [7] . Our patient also presented with lesions of two different organs, a breast mass and a lung nodule. She first presented with a breast mass. She was diagnosed and treated for breast paragonimiasis. It was only after the management of the breast mass that she was referred to the Pulmonology Department for intermittent symptom of blood tinged sputum and clinically diagnosed with pulmonary paragonimiasis for the lung nodule seen on computed tomography scan. The breast mass was confirmed by surgical resection as a Paragonimus infection and the lung nodule was clinically considered as a paragonimiasis-related nodule. This is a first case of extrapulmonary paragonimiasis manifesting as a breast mass with simultaneous pulmonary Paragonimus infection.
CONCLUSION
The patient presented with a painless breast mass and a lung nodule as seemingly two unrelated manifestations. Thus, differential diagnosis of a painless breast mass along with a pulmonary nodule is important, especially to rule out malignancy and metastasis. Because of the rarity of subcutaneous paragonimiasis, clinical suspicion of parasitic infection is important and proper history-taking is of essence. 
